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Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which the density of through 
transfers can be reduced on the entire surface and the film thickness of which can be reduced, a method 
for manufacturing the device, and a semiconductor light emitting device. SOLUTION: After a base layer 
3 is formed on a sapphire substrate 1 through a buffer layer 2, a first selectively grown GaN layer 5a is 
selectively grown on the base layer 3 through a first Si02 mask layer 4a having a plurality of openings 
4c and a second selectively grown layer 5b is similarly grown in the layer 5 a through a second mask 
layer 4b. At the time of growing the layer 5b, the mask sections 4d of the second mask layer 4 are 
formed over the openings 4c of the first mask layer 4a. Thereafter, a semiconductor layer composed of a 
III nitride compound semiconductor is laminated upon the layer 5b. Through transfers in the base layer 3 
are interrupted by the first and second mask layers 4a and 4b and not transmitted to the semiconductor 
layer. COPYRIGHT: (C)1999,JPO 
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mm&l 5(OiMfiEt3t^LfcBBP l 4 a 
[0 0 4 2] j^T, £B5 &t£t>himmi4ttWR 

50 Jife^^L, U^L^^u^^ hS^:ouy^ Mgco 
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[0 0 4 3] piMSISl 5£JlMLfc<^ n ffliflUS 1 
6 OJlMftEl-W/ft LT, 14, p «i|=i > 9 9 Y 

m 1 3, P M^77 KS 1 2, %2<Djl4 m 11,* 
{LKltJf 10, SttJi9, il^M KJi8*5«tt5nS! 

[0 0 4 4] nffliJI^l 6^Mlf;cO^, 1 £ p 

fflmi&i 5wgj*ffii (*iB»fi*iPi) tmmzmfeto 

[0 0 4 5] Sfc, wro^W#«*#-7-f±, 

[0 0 4 6] wW»ii*j£TMi, *1\ St£i£ffl£ 
U 3fe<7?Kig*ffii:|5]«(cLT, ^s/7rJi2 irTlftJi 
3£flM-f6 0 ft^T\ Tilll/f 3(7)±l^ flWSiji^ifc 

[0 0 4 7] JBtt^T, Il^X^|4 aCD±(C x #J;i 
tfMOCVDffiiCj:^ G a Nj; ^^511 WiS^/SS 

tf, SfiiwfiJKiii o 5 o'Ct U J^^iaiTv 

[0 0 4 8] wixlrj;i9 0||x.tf4 5$ifflMfi£fT9 
04 (a) IC^LfcJ:9(-, ll<7)-7^^i4a^P 

tR/S&J§5 a<D?hmi(D-?X?m4 aOOBHPg|U c CO 

±*(cfiB-fS««-C(±, 5tw»ig*J£i:|S]«lc, Tift 
If 3 ^cDHil&ftM^I ^^^MiilSftM^^^-r 
5„ £U <DiHR/#fiJ§ 5 a0>-5*>"^*^SlU dCO 

$\^<Dt&mc J: (9 TJftJg 3 ^oHiite{4Mf*jg»r£ 

[0 0 4 9] ^1 C0ig^S/i5 a %Bf&L1t<Oh* HI 
4 (b) d^LfcJ^lci, *w±lc, 5to®iit^ffi^f^] 

(D-?*?%4 d iltftcoffinSu c tZZtiZ'tiBfA 

[0 0 5 0] ^cDCD*b, 12^7^14 bc7?ii(c, |g 
1 Oil^tfc&Ji 5 a t Wimz LT, ?B 2 COjgWfiJcSJB 5 



B*PflJ*ftSrfT9 114 (c) {CinL,tz£?[z^ ^ffitfi 
imW-iZfj:® 2 eo»iRjSJ5Jl 5 b tWrit£tiZa - ^ 
T\ S20il^/#£15 b09^f§2cD^;^/f 4 bcD 

tmmz, mi<V'?x?m4 a^wpgiH c^ut 

&Miiig»r$n, Hiitef*.Mii«^L/«ct\ W.2 

10 -gJi 5 <Z>gfJ«^^ ffii 
teteMfi«3£L/j:v\, t-ftfr^ »2wigKiS-fiJi5 b 

r w Tvtc Lfc^ft-t^ct 9 $ 1 OSKj££JI 5 a *> iOt* 
2 <7>aBRriESH 5 b «rttL^tWjcfiS-fr-6«^fitt, 2 

[00 5 1] CCD J; 9 I- tr® 2 (nmUSMM 5 b Srig 

tmnl^y^^hi6, nS^5^Ki7, Si 
20 ^Kf8, fStt^9 ( S2coSttgl0 t pi^7 
y KJi 1 2*5«fct5p«=i^^^ hii 1 3^^WMg 

^-^5 0 -t^<ot>, 5t^«jt*i5fefcH«(cLT, mm 

14, pftj««l 5*5j:U5nffljatil 6Sr^U 3fS 

w«-c»ML"rs*t«s^/«-*-5o ^McX^O, Ell 
[0 0 5 2] ^(OJ:5«cLT»igLfc^a|»«3t*^ 

[0053] z<D*m#iKytm*xix nmrnm 1 e t 
pftijasi 5 t<Dmzffife<DW£&$i)M£tizh* stt 

16, nS^7-yKJi7 f »lC0^-f K«8, JSffii 

khi 2*jj:t/ P ft!i3^^^ bmv3) b<omz s mi 

<n-?*?m4 a ^J;(/i2(D-v7^l4 b tmicnmiR 

^cfil5 aioJ:^2cOil^S/i5 b^^S(C{i^T 

[0 0 5 4] ^<Oi:9l-*IIJfiw;Bffilc«5^(*:«*: 

14b t^lcOig^^lS afcJ;U«»2C0j»R/SS® 
5 b££Hlcli;i5J: 5l-Lfcc0T\ » 1 <OM&j&&m 
5 a^J:lJ«*2WiSR/SfiH5 bC0J*SSr«E<i-5wt 

f5:im5„ .tot, t77>f7J;?)/j:5Sfii 
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[0 0 5 5] Sfc, r^^»*36)t*^Jc«tixfJ, »l 
CD-e*^/§4 a<7>BBnSB4 cS:8[H^f6]iCfc^T|g2W 

-tZ>ZkfrXZZ> 0 

[0 0 5 6] ^lllfew/BlBlcffS^WftK**^ 

cOKit^ffi-(Cj:H^ ^1 O-eX ^14 a*ij;tf&2<£> 
v^^ji4 b t»l(0}ltRritfiS5 aioJ;tf&2tf>«lR 

y^H/16, nS^7yFl7, S5 1 KB 8 , 

fSffi§9, !&2cD7£ttJ§l 0, pS^77hll2^J: 
tfpftjn^^ hig 1 3) £Zft?timm-fZ>£olCL 

[ 0 0 5 7 ] $ 2 <Dm$iJ$,&m 5 b £^CD±|^ 

tm^ mmT.uzffimiti-z>^kfcxzz> 0 

[00 5 8] 2 cOlltecD^fi) [1 5 t**«IE<7>3i 2 

*i5 nftiJSffi l 6^Sfii«o«ffi(cjKf«Sjx, 

^oSi 1 <D±{cm&% l£0-7X^i4a 7^tfM£tk 

2 OSR/fcfiB 5 binS^y KJ17 t^)Pfl(C 
TB&12 lSrfl|*.fcwfcS:l»#, Il^Ml^ 

[0 0 5 9] -rt£t>h, C<0*«*363t*^fi, SSI 

^uj^w-ettusL, ssico_Lica^icD-7x^ii 

oTt^o >Mb\ ~mtRf&m 5 I*, micoUffico/^^: 
^^**i^DLfcnSGaN^ct<9«0)<;StLTV^ o 4 

[0 0 6 0] ^^iitMSrtt^^ftM^ 



»(OiBlgtI?|-(03a*S:*r-*-So 

[0061] ^mmmzmfx^wnzm) 

WKJfi^fc^TIi, ^y77l2, T*Ji3, 2 1, 31 

#f Kifll, x>m?7 y KJ§ 1 2*5j;U«pfii|=i>*^ 
to hffi 1 3^^ix^tlffi^5^f$iCo^Tm^^I 

(i-fcto^ #y^A, t/i^~£a, 
ffi<n I I I Racist , a*£S:£tr I I I mi-J Vy^i 

[0 0 6 2] ±E#HJ6^«it-*5^T(i, 21 

20 (D-r^tm {%\<0^*$mA a*>J;U*»2a>-r;*^Jf 

4 b) £mttm&^^xMc&mcM,mLfz*\ 3^ 

P pf54 c *«H*-ffi]?5^HT*2^^^Ji4 bco-ex 

v x ^ J: 19 SfrfedfatoftS i 5 lefc o T^titf J; 

[0 0 6 3] Hl^, ±|E#HJ6C0igffi(C*5^T«±, ^1 
co-rx^l4 a:fcJ;U^2tD^;^/l4 bicffttwBfiP 
354 c ir^^^gli4 d«lifM(t^J:9l:L^\ 

■ct>«t<, &te<ki>im<n^x?m<omummmjT 

J: , 9^tcffltotLixtf«tv\ 
40 [0 0 6 4] ^px.r, ±ffi#HJE^«l^*5^Tii, % 

1(0-^X^14 aioct{>^2cO-vX^l4 b^m^lC 
J:f9«dt-*-5J:5^Lfc*s, »l(Ol««gi5atiJ; 

i>*b i fioa^/ssji 5 b r t ^pa 

±-e 1 5 t> WT'fcixtf-t^tewWWir J; 19 5 J: 9 

[0 0 6 5] JEicSfc, ±1EIB 1 (OHJS^iBffil-fc^T 
(i, ®1W-7^^)14 a*5j:D5®l^aiRritfiS5 a S: 

so [0 0 6 6] tet^f:, ±ffi*HliEWI$ffi^Jo^T 
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li* *SttH9S;SSlO#>< Kg 8 KB 2 2 

#WJHi, ffiffi§£#>f KJg£ffiA-£-f(^7s/ K/g"C 

[0 0 6 7] Mtc£fc, ±rd#HftWF$ffi(-*3^T(i, 
^MM******: LT^fti/- tfS:**W(-*(f Ttt 

Lfz.fi\ *$8Wfi, FET (Field Effect Transistor 

[0 0 6 8] ^ox.r^fc, ±E«-3ljSfico/gJiicio^T 

(1, * 1 0>3SR/*fiJi 5 a *5 «t Xim 2 <7)ii#Mfi/f 5 b 
^MOCVDft^?^ KM«/«fiifctr ( ti9fig-SS-fr5 
a^iCO^TttMLfc^, ^^t°?3->- (Molecu 
lar Beam Epitaxy ; MB E) j&ft ^^>f&<7)^Ct8/$fi&(^ 

Jt^lBi-*3i^r(i, ^^7712, TH&J13, 21, 

ni^y^^ hi6 ( nS^7yM7, ^ 1 £>#>T K 
18, ^fkRjifc/ilO, »2<O^KHl 

1, pS^7y K/gl 2*5«ttJ ? p«i|3>'^^ hSl 3£ 
mo c v D£(c J: 19 tnfiiMt5»^i:oi ^TKW 
Lfca\ MBE^7^ K&^^Ofdl^tS^cSffi(- 

[0 0 6 9] ±|a#^Jfico^ffi^*5txT(i, 

* 1 tomftjst&m 5 a *j 2 waiRricSJi 5 b 

V\ #Jx.[f, r^y4 K»ffi^fiffi(w«t»?iSfi$-tJ:5»& 
let, ±ie»lw3llfew^ttt»<Cofc^t-r5c 
£(;:J;<9, ±fd^2(7)||Sgco^(cio^T^L/cJ:9ic 
*ffi^Jt«W¥Jfl*»2wa«ii)!:SJi5 b£/#it£-tts 

1"S»2coa«fiEfi/i5 bSrjfifi^iirixtf, ^OXd^ 
[0 0 7 0] 



'>d J:5i^NTO±t)ll]5: i j^T-£ 5 fc ^ ? 2ft* 
[0 0 7 1 ] iB*J5l l 7^2 iw^fW»li: 
/SfiSt*^n^2Sa±SS2(ca®Lfcw^, *m 

{m%ffim-tz>£o^Ltc<DX\ m&jii&mnmz&n 

<t5li:m5(!:fti:, ^EI-tJ^-CKiitefftwag 
10 ftSr(6«-T5wi:^T^5o iot, $fiB*B8 

[0 0 7 2] MIC, fSjRJf 2 2 75^ 3 1 <n\, 1 

m~(nm&*mz-z>£")\z.Ltc(nx\ *m\<o*mwm 

!R^ H p nK*««p-r5wi:^-e3:§t*|^ Affile 

in i ] *m\<r>m i w**^^ffi(c«5*ai»«*3B 

30 [03101 Lfc*»ft«**^ ^SiigxSSrgg-r 

%-tmmmxh% 0 

[15] **W^«2Wj|jSt<Ofl51B«c«5*»*«** 
[??^>IRW] 

1-gffi, 2-/vy7rl, 3, 2 1-TJftS, 4 a- 

SB, 4d--7^^gs, 5 a-»lwatR/*fiS, 5 b- 
40 fg20il#Mfi/l, 6-nfflj3 hJi, 

7S/KS (H^1S^7 7K1) , 8-Slo#>f K 

KJg, 12-pi^7^Kl (^2^mSI^7^K 
/§) , 13-pi3^^M, 14-Jte«Wi, 15- 

^♦B, L 2-fc°yf-i|6, L3-lP|ffi 
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